I. INTRODUCTION / MOTIVATION
The n_TOF target (Ref. 1) was designed with a 80 x 80 x 60 cm 3 spallation core made of lead surrounded by water that serves the purpose of cooling and moderation. Two studies have been done using distinct simulation codes to assess the performance of the n_TOF spectrometer concerning the resolution function. In one of the studies, described in Ref. 2 , the resolution function was simulated for energies below 20 MeV using the code CAMOT and implementing the geometry described in Ref. 3 . In the other study described in Ref. 4 , the code FLUKA 5 was used with the same geometry. Both studies consider a moderation depth of 5 cm. The resolution function is calculated at the sample position which is located at about 185 m from the moderation target. Because of the large geometrical factor involved in the problem the resulting statistics were limited. Recently, during a check of the spallation target, it was found that during the construction a supplementary O-ring was introduced just behind the aluminum windows that seal the target system from the time-of-flight spectrometer increasing the moderation depth to a value of about 5.8 cm at the center of the target. The knowledge of the effects of this extra moderation depth and its influence on the energy resolution function as well as the neutron energy spectrum is crucial for the data analysis. The accurate knowledge of the energy resolution function is essential for the analysis in the resolved resonance region using an R-matrix code consisting of fitting the resonance shape. In order to study the effect of the increased moderation depth of 5.8 cm with high statistics we performed new simulations with the code MCNPX. To study the consistency of our results, we also performed the simulation with a moderation depth of 5 cm and compared the results with the resolution available from the two previous simulations.
II. RESOLUTION FUNCTION
Neutrons are generated by spallation reactions in the target and are afterwards moderated until they reach the evacuated neutron tube. The unknown path followed by the neutrons inside the target and In Eq. 1 the χ 2 distribution can be related to the moderated neutrons and the exponential tails are associated with the combined target-moderator system.
III. SIMULATION
Monte Carlo simulations with the code MCNPX have been performed in order to assess the differences introduced by the increased moderation thickness. A detailed geometrical description of the neutron production system considering all the components inside the target container was used ( 
III.B. Simplifications in the Simulation
The interaction of a 20 GeV proton with a lead block produces a huge amount of particles including neutrons. The neutron production per proton is approximately 300 neutrons. This large neutron production ratio combined with the cascade of nuclear reactions produced inside the target and the associated particles produced yields a heavy and lengthy simulation problem. The problem is characterized by a very high multiplicity of particles and a reduced solid angle. However, the neutrons that are of relevance for our studies are those which are produced in the forward direction, in a very narrow solid angle. In order to increase the simulation speed without compromising the realistic approach of the simulation concerning the experimental conditions, several simplifications have been made. Considering that we are interested only in low-energy neutrons (1 -9 to 10 MeV), only hadronic particles were tracked in the simulation. To compensate for the very small solid angle (<1 mrad) due to the 185 m length of the neutron beam pipe and collimators, we have used a DXTRAN sphere to achieve good statistics.
III.C. Simulated Results
The neutron energy and equivalent distance (path length equivalent to the time spent by a neutron of a given outgoing velocity inside the target-moderator system) were tallied using a user defined tally used in similar calculations (Ref. 12) for the facility GELINA. These quantities are stored in a 2D matrix (Fig. 2) to facilitate the analysis.
The tally binning consists of one bin per millimeter for the equivalent distance and of ten bins per decade of energy. The equivalent distance was tracked from -10 to 300 cm and the energy range considered is between 1 eV to 10 MeV.
IV. ANALYSIS IV.A. Procedure and Methodology
The simulated data for 5 cm and 5.8 cm of moderation depth where fitted using the RPI resolution function and the results compared with two previous simulations data assessed for 5 cm using the Concerning the simulated equivalent distance using MCNPX, and moderation depths of 5 and 5.8 cm with water, the behaviors in almost identical for the equivalent distance spectrum. This can be seen in Fig. 6 , where the simulated data is displayed both 0n a linear and logarithmic scale.
The FWHM and FWTM (Fig. 7 ) assessed show very small differences over the energy range for the two different moderation depths.
V. CONCLUSION
The results obtained in this study show the existence of important differences between the different simulations done to assess the resolution of the n_TOF spectrometer. The reason behind these differences is not clear and may be related to the different codes, libraries and methodologies used. The transportation of the particles through the TOF tube can be a cause, as all codes/methodologies were different. With MCNPX, the transport of the particles in the TOF tube was done during the simulation using the code's variance reduction techniques. For the FLUKA simulation, the neutron spectra was tallied just outside the target system and then transported with a separated code trough the TOF tube.
Results obtained in this study using MCNPX show that an increase in moderation depth introduces almost no changes in the equivalent distance shape. This leads to the importance of validating the simulations and determine which one reflects the characteristics of the n_TOF spectrometer. As one can see from 
